Tropical anchovies (Encrasicholdno species) are the target of the large baitfishery for the pole.and-line skipjack tuna fleet in eastern Indonesia. Recent studies have shown that the tuna catches are constrained by a lack ofbait. This may be due either to overexploitation by the "bagan" fishery or diversion of bait catches for human consumption. In order to set sustainable exploitation rates for the baitfishery, we need to know the biomass of bait available.
INTRODUCTION
Estimating the biomass of a population is very important for accurate assessment of sustainable exploitation rates of fishes. The Daily Egg Pro' duction Method (DEPM) has been widely used since the early 1980s to estimate the biomass of a range of temperate species that spawn pelagic eggs (Lasker, 1985) . It involves estimating the number of eggs spawned, female fecundity, the proportion of the population engaged in spawning and the sex ratio of spawners (SaviIIe, 1964) . The method has been successfully applied to a range of temperate clupeoids (especially anchovies and sar' dines) that spawn over large geographic areas, have protracted spawning seasons and indetermi' nate fecundity (Lasker, 1985 , Armstrong et al,, 1988 Fletcher et a1.,1996) .
Few studies have attempted to apply the method to tropical species and only Somerton (1990) and Somerton et al' (1993) (Milton et al., 1995) . Two species of tropical anchovy, Encrasicholina deuisi and E. heterolobua, are the dominant anchovies in the region and the major component of the baitfish used by pole-and-line skipjack tuna fisheries (Dalzell & Lewis, lg89) as well as dried fish for human consumption in south east Asia. The spawning frequency, fecundity and egg production of both species have been studied in several areas of the south pacific (Milton & Blaber, 1991; Milton et a\.,199b) and Indonesia (Wright, 1992) . However, these data have not been used to estimate the biomass or yield of these species.
The pole-and.line skipjack tuna fishery in east_ ern Indonesia catches an estimated 20.000 t of tuna and relies heavily on adequate supplies of suitable baitfish. As the fishery expanded during the 1998s. the supply of baitfish from the independent bagan fishery declined and is now limiting the production of tuna (Naamin & Gafa, lggg (Milton & Blaber, l99l (Figure 2) . As a consequence, we decided to attempt to reduce the variability of the egg produc' tion estimates by increasing the sampling intensity during the April and July 1997 surveys. How' ever, the variances of the mean egg production in April and July 1997 were similar to that found during the broader scale surveys in 1996' This suggests that the scale of egg patchiness is quite small (10's of m) and that like other clupeoids, the eggs can be very concentrated (Blaxter & Hunter, 1982) . Thus, more intensive sampling only increases the probability that dense patches of eggs are encountered.
The density of early or late stage eggs were not correlated with high plankton biomass (all 12 < 0.1; P > 0.8). This result suggests that anchovy spawning is not concentrated in areas ofhigh food availability. Tropical anchovies spawn throughout the year so may not necessarily need to match their spawning with particular periods of high plankton production (Milton & Blaber, 1991) . Spawning appears to be concentrated in regions of high current that will ensure that eggs disperse from the spawning grounds before they hatch, possibly reducing cannibalism.
Unlike previous studies of other species The consequences of these findings for the management of the bagan fishery are fairly dramatic, The results suggest that the anchov.y populations fluctuate on both short and longer-ternr time scales. The current level of exploitation should be sustainable and could even increase.
However. there will be periods when the anchovy populations are reduced and bait will be in short supply. At these times, the exploitation rates will exceed the recommended levels and will temporarily drive down the biomass of anchovies. The precautionary approach to fisheries suggests that these periods of over-exploitation should be kept to a level that ensures that the populati<-rns recover when conditions are favourable. If the number of bagans is kept to between 20 and 30, then our data suggest that this is unlikely to increase the periods when denrand exceeds supplv.
